Food safety is the most significant issue for any entity that operates in the food chain; it is also a prerequisite for entering the market and, in most of the countries, it is guaranteed by law. Advanced solutions in medicine, food science, technology and production processes, implementing the HACCP system and good practices are very useful, though they are not able to prevent food safety hazards, in particular the human factor-dependent risks. Such factors as inappropriate behaviour of employees, failure to follow set practices, procedures, norms or values are deemed to be proof of lacking food safety culture. The objective of the article is to present a methodology to measure and assess food safety culture and to explain it using the example of two medium-sized food manufacturing companies in Poland. The methodology applied includes 15 aspects of food safety culture that were categorized into 6 elements. That methodology made it possible to identify both the level of particular elements of food safety culture and the its overall level that was rated as excelling on the basis of the survey performed. The methodology at issue can be recommended for applications by other organizations in the food industry.
Introduction
Food safety is a non-negotiable requirement; it is essential for any entity that operates in the food chain [16] . In most of the countries throughout the world, it is guaranteed by law and it is a prerequisite for entering a market. Even though there the advances in medicine, food science, technology, production methods, and the implementation of the HACCP system supported by good practices [3] , food safety hazards do not decline. Referring to the reasons of that phenomenon, researcher increasingly emphasize that it is the human factor to play a key role in the food chain and this factor seems to be the weakest link in every system [13] . The next reason are behaviours of employees and the tolerance thereof, their failure to follow practices, procedures, norms, and values; all this is deemed to be proof of lacking food safety culture and emerging new food safety risks [4, 5, 9, 15] .
Food safety culture can be understood as a way, in which an organization or a group of people reaches the level of food safety in their minds and behaviours [10] . It is a set of commonly shared values, beliefs, and behaviours relating to food safety [9] . It is the right attitude in terms of food safety [6] , and it reflects how and what employees think about food safety [14] . In the reference literature, there is a fairly extensive collection of publications on food safety culture and its elements. Based on the review of reference literature and assumptions therein [1, 2, 5, 7, 12, 14, 15] , the following six elements of food safety culture are to be specified: priorities and attitudes of employees (1); awareness and knowledge about the occurrence of food safety hazards (2); confidence in the food safety management system implemented in the organization (3); employees' responsibility and commitment (4); competence and training on food safety (5); and management involvement and its role (6) .
It should be added that in the reference literature there is considerably less information about methods and examples of food safety culture measurement and assessment. So far, there are only two scientific papers dealing with that subject. The first one is a paper of 2012 by Seward et al. [11] , which describes a food safety culture measurement method that is used a year later by Ijabadeniyi [6] in the next survey carried out in 2013. However, the author does not identify the overall food safety culture level in the companies polled. The lack of reference articles and the importance of the issue encouraged the authors of this study to take up the subject and to look into how the Polish food industry organizations approach it. Therefore, the objective of the article is to suggest a methodology to measure and assess food safety culture, and, next, to present the results obtained with this methodology in two medium-sized food manufacturing companies in Poland.
Material and survey method
The survey was carried out in January 2014, in two medium-sized companies: A and B. For the good of the organizations surveyed, the authors described only roughly the profile and other details thereof. The two companies are located in the Province of West Pomerania; the variety of products they manufacture is similar, they function in the similar market, and their supplier-customer relationships are comparable. The two companies implemented the HACCP system and the hygienic and good manufacturing practices; thus, they comply with the EC Regulation To measure and, then, to assess the level of food safety culture, a modified questionnaire was applied as suggested by Seward et al. [11] . The questionnaire was modified, because it was necessary to complement the assessment scale used in the original questionnaire based on a 4-point scale only. The final (modified) questionnaire consisted of three parts. The first part included demographic information; based thereon, it was possible to characterize the profile of the respondents polled who were the employees surveyed; in the second part, the respondents were asked to explain their responses. The third part consisted of a set of fifteen statements/aspects about attitudes, beliefs, and values represented by the employees (S1 -S15) as well as of a Likert scale from 1-5 where: 1 -strongly disagree; 2 -disagree; 3 -neither agree nor disagree; 4 -agree; 5 -strongly agree (see Table 2 ). To better analyse and illustrate the results of the survey, the authors assigned individual names to the six core elements of the organizational culture (see Table 3 ). This modification by the authors helped introduce specific indicators, W1-W6, useful for the identification of the weakest and strongest areas of food safety culture in a given organization.
During the visits to the companies, anonymous questionnaires were distributed among all the employees, called food operators, who were directly involved in the production process. The surveyors accepted as true that the learned attitudes, beliefs, and behaviours of them were evidences of the existence or lack of food safety culture [4, 5, 9] . Employees were instructed how to fill in the questionnaire they received. In the two companies polled, 100% of questionnaires were returned to the surveyors.
The results were analyzed using a Statistica software 10 PL. To test the hypotheses regarding the comparison of the results obtained in the two companies surveyed, a non-parametric Mann-Whitney U test was applied, and a t-test was applied to make comparisons within one group. For all the tests, the level of p = 0.05.
To interpret the final results referring to the level of food safety culture in total, and then, in particular, with regard to general elements of food safety, a Kolman's assessment scale was used [7] .
Results and discussion
The questionnaires were distributed among all the employees, called food operators, directly involved in the production process. In the company A, 60 respondents were polled (83% of all the employees in A) and in the company B: 24 people (80% of all the employees in B). The characteristics of the profile of respondents are presented in Table 1 . Table 2 shows the structure of the respondents based on their responses reflecting their opinions on attitudes, beliefs, and values as regards food safety culture. In the case any incident occurs and threatens food safety, intense actions are taken in order to identify its causes and to make sure it will never occur Jeśli dojdzie do incydentu, który zagraża bezpieczeństwu żywności, to w zakładzie są podejmowane intensywne działania pozwalają-ce rozpoznać jego przyczyny i upewnić się, że takie zdarzenie więcej nie nastąpi Table 3 shows a construction description of food safety culture elements in the form of indicators (W1-W6) and average values of those indicators referring to the two companies surveyed. To better illustrate the difference between A and B, the same values are also presented in the radar graph (see Figure 1) .
The analysis of the data in Table 2 shows that in the two companies surveyed, the difference between the quantity of indications was significant for almost all of the statements/aspects compared to the benchmark ("strongly agree"). The employees polled indicated level 4 ("agree") regarding every aspect of the food safety culture except for one statement only: "New employees are given training on food safety before they are allowed to start their work" in the company A, where all the respondents strongly agreed with it. The assessment of the food culture safety was significantly higher in the company A with regard to the following statements: S1, S3, S5, S6, S12, S13. This means that the company A better cares for the safety in the above mentioned domains. For the employees in the company B, the aspects S14 and S15 were significantly more important than for the employees in the company A. This means that the employees in the company B have more confidence in their products; however, there are no differences between the companies A and B in their roles, beliefs, and behaviours with reference to such aspects of the food safety culture as: S2, S4, S7, S8, S9, S10, and S11. Moreover, the values of all the indications range between the "agree" and "strongly agree" responses. Regardless of the company surveyed, and taking into account the number of indications, it turned out that, for the most part, the respondents agreed with the individual statements. However, the difference in the total agreement with a given statement/aspect in terms of food safety culture is significant. The analysis of the data in Table 3 and Fig. 1 that refer to the W1-W6 values and their ranges, the evaluation ratings of general elements of food safety culture were significantly higher in the company A in two cases, namely: "Employees priorities and attitudes" (W1) and "Competence and training on food safety" (W5). This means that those elements are more important for the employees. On the other hand, "Confidence in the safety management system implemented in the organization" (W3) was rated higher by the employees in the company B. It means they have greater confidence in their food safety management system. No significant differences were found between respondents' responses with regard to the following elements of food safety culture: "Awareness and knowledge of food safety hazards" (W2), "Responsibility and commitment of Employees" (W4), "Involvement and role of managing staff" (W6); this means that in the two companies the levels of food safety culture levels in respective domains are perceived in a similar way.
In the companies surveyed, the food safety culture levels in total are similar: 88.53% as for the company A and 85.33% as for the company B. According to the indications of the respondents, in the two companies the individual aspects of food safety culture referring to the statements/aspects S1-S15 are fulfilled.
In the company A, the strongest aspects of food safety culture are: training of the employees on food safety; the employees believe that the managing staff deems food safety to be more important than the production yield; everyday decisions, activities, and behaviors linked with the food safety assurance do not change when the employees are audited, controlled, or supervised by their bosses. As regards the company B, the strongest aspects of food safety culture herein are: the employees are confident in the safety of food produced; the employees are aware of their role in producing safe foods for consumers; the employees are aware of the possibility that foods might be contaminated with bacteria or other agents and the health of consumers could be jeopardized.
In the company A, the following aspects of the food safety culture are reported to be the weakest: the employees know and believe that the safety rules and procedures are verified and updated on a regular basis; the employees believe they can contribute to improving the food safety through the solutions suggested by them; the employees believe that every staff member follows the food safety principles and procedures; the employees are sure that in the case when an incident occurs and jeopardizes the food safety, their company takes intense actions in order to identify its causes and to make sure they will never occur. The weakest aspects of food safety culture in the company B are: the employees know and believe that safety rules and procedures are verified and updated on a regular basis; the employees are sure that in the case when an incident occurs and jeopardizes the food safety, their company takes intense actions in order to identify its causes and to make sure they will never occur; the employees believe that the food safety is the priority in the company and more important than the production yield.
The attitudes, competence, and training of the employees in the company A are more visible than in B; however, the employees in the company B have greater confidence in the implemented food safety management rules and principles including the product safety, but no significant differences between the two companies are found in the following aspects: the employees are aware of and know the food safety hazards, their responsibilities and commitment as well as the involvement and role of their managing staff.
Based on the above findings and having in mind the Kolman's evaluation scale, in the two cases the studied companies represent Class "1" and the levels of food safety culture, in total and in individual elements, are identified as to be 'distinctive'. This fact is confirmed by the mean values of the W1-W6 indicators. This situation creates an environment where positive and based on deep cooperation outcomes are possible for the companies and their final customers.
Conclusions
1. The methodology described is based on fifteen aspects categorized into six suggested food safety culture elements; it was applied to measure and assess food safety culture and it helped recognize the overall food safety culture level in the companies surveyed. It proved very useful for the purpose of identifying the weakest and strongest areas of food safety culture in individual organizations.
2. The methodology as presented above was positively verified; thus, it is recommended for implementation in other food companies including their suppliers; also, it can be used as a tool of self-assessment in a company as well as a benchmarking tool when comparing levels of food safety culture in several companies. 3. The comparison of the methodology presented above with the original methodology as suggested by Seward et al. proves that the first one is more detailed and comprehensive, and the use of it makes it possible to assess the individual levels of the core elements of food safety culture.
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